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can be determined to be performed while integrating the high-order 
counter 5a and the low-order counter 5b or independently. Besides, 
three storage areas are provided in the memory 3 and by reading high- 
order timing data to the high- order counter 5a and reading low- order 
timing data to the low- order counter 5b, the device can be prevented 
from being enlarged. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the timing generator which generates a new clock 
signal with the period beforehand set up based on the clock signal of the oscillator generated 
periodically, and the timing generating approach. 
[0002] 

[Description of the Prior Art] Generally as a means to generate a signal the defined period, the oscillator 
is used well. Although the period of the signal acquired with an oscillator is very useful, the period 
(frequency) to which an oscillator generates a signal is usually being fixed with each oscillator, and it is 
being unable to change into arbitration in most cases. Therefore, in order to have acquired the signal a 
different period, it needed to have two or more oscillators of a different frequency. 
[0003] Then, the timing generator which generates a signal to the timing set as arbitration based on the 
signal which an oscillator generates is used conventionally. Below, an old timing generator is explained 
based on drawing 3 and drawing 4 . 

[0004] Drawing 3 is drawing showing the configuration of the timing generator PI as an example of the 
conventional timing generator. Moreover, drawing 4 is drawing to which the address pattern outputted 
from the control section 53 of drawing 3 and the configuration of the timing data stored in memory 5 1 
were made to correspond. As shown in drawing 3 , the timing generator PI consists of memory 51, a 
counter 52, a control section 53, and an oscillator 54. 

[0005] Actuation to which a signal is outputted by this timing generator PI is performed as follows. 
First, an address pattern is transmitted from a control section 53 to memory 51. This address pattern is a 
signal which specifies the address with which timing data to use in memory 53 are stored, and uses two 
or more timing data properly with this signal. Memory 51 transmits the timing data stored in the address 
specified with the address pattern to a counter 52. Here, if the load signal which directs reading of data 
is transmitted to a counter 52 from a control section 53, a counter 52 will read timing data from memory 
5 1 according to this load signal. 

[0006] Then, a trigger signal is outputted from a control section 53 to a counter 52. the clock signal 
which will be outputted from an oscillator 54 if a counter 52 receives this trigger signal ~ synchronizing 

— the down of timing data — counting is started, every clock signal — a down — counting is performed, 
and when all the bits of timing data are set to "0", a clock edge signal is outputted. The clock edge signal 
acquired by this timing generator PI is set up by that what time period it is based on the clock signal 
which an oscillator 54 generates, namely, » for example, - since down counting of the counter 52 is 
carried out to every 2ns (nanosecond) when an oscillator 54 generates the clock signal in a cycle of 
500MHz (mega hertz) - the min of the timing generator PI - resolving power is 2ns, and it is set up so 
that a clock edge signal may be outputted to the timing of this integral multiple for 2ns. 

[0007] An address pattern is shown in the left in drawing 4 , and timing data are shown in right-hand 
side, here - an address pattern - the signal of a triplet = (A2, Al, AO) (0, 0, 0) from (1, 1, 1) up to - 

- the eight addresses can be specified. An example of an address pattern and timing data is shown in 
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drawing 4 . Timing data have bit width of face of 6 bits, and set it to TO, Tl, T2, T5 from the least 
significant bit here at order. TO which is the least significant bit — one down — since it decreases one 
time by counting, the number "1" in this TO is equivalent to 1 time of counting, i.e., 2ns. one by one — 
Tl - two downs counting - 1 -- decreasing - T2 - four downs -- it decreases one time by counting, 
therefore, in Tl=4ns, T2=8ns, T3=16ns, T-four=32ns, and T5=64ns coming, for example, generating a 
clock edge signal to the timing for 26ns Since it is 26= 16+8+2, 1 is indicated to T3, and T2 and TO, and 
it is timing data (T5, T-four, T3, T2, Tl, TO) = (0, 0, 1, 1, 0, and 1). It is necessary to make the data to 
say write in memory. 

[0008] Actuation of the timing generator PI is explained according to the data shown in this drawing 4 . 
Namely, the address pattern (A2, Al, AO) of a triplet is transmitted from a control section 53. Memory 
53 stores 6-bit timing data (T5, T four, T3, T2, Tl, TO), the clock signal which the 500MHz oscillator 54 
emits after a counter 52 reads the initial value of 6 bits into a counter value (C5, C4, C3, C2, CI, CO) 
based on the timing data read from memory 53 — synchronizing — a down — counting shall be 
performed 

[0009] First, address pattern (A2, Al, AO) = (0, 0, and 0) is outputted to memory 51 from a control 
section 53. Timing data (T5, T-four, T3, T2, Tl, TO) = (0, 0, 1, 1, 1, and 0) is read from the address 
pattern with which memory 1 was specified, and a counter 52 loads this timing data with the load signal 
from a control section 53. And synchronizing with the clock signal from an oscillator 54, it is begun to 
carry out down counting of the counter 52 by the trigger signal from a control section 53. The counter 
value (C5, C4, C3, C2, CI, CO) of a counter 52 from initial value (0, 0, 1, 1, 1, and 0) (0, 0, 1, 1, 0, and 

0) (0, 0, 1, 1, 0, and 1) and counting - it is downed, and when all bits finally become "0, (0, 0, 0, 0, 

0, 0),", a clock edge signal is outputted. [ i.e., ] Then, the following address pattern (A2, Al, AO) is 
outputted from a control section 53, and the sequential output of the clock edge is carried out by 
repeating the above-mentioned actuation. 
[0010] 

[Problem(s) to be Solved by the Invention] In recent years, it will be necessary to make a clock edge 
signal continue at intervals of very short time amount, and it needs to be generated also in the device 
concerning [ a semi-conductor store circuit has the remarkable inclination of improvement in the speed 
especially, and ] a semi-conductor store circuit. However, by the time it generated the following clock 
edge signal since one clock edge signal was generated when the conventional timing generator was used, 
the counter 53 loaded new timing data from memory 5 1, it needed the procedure of receiving a trigger 
signal from a control section 53 further, and it had the problem that improvement in the speed by 
compaction of the recurrence interval of a clock edge signal was difficult in order to require 
comparatively long time amount. Although how to generate a clock edge signal as this cure using two or 
more timing generators could be considered, by this approach, 2 sets or the hardware beyond it was 
needed, and there was a problem that cost increased remarkably. 

[001 1] Moreover, since the data transmitted as timing data became small when spacing of a clock edge 

signal was shortened, it was not used by the field of the high order bit of memory 5 1 and a counter 52 

more often, and it had the fault that the use effectiveness of hardware also worsened. 

[0012] This invention aims at offering the timing generator which can generate a high-speed clock edge 

signal continuously, and the timing generating approach, not large-scale-izing a hardware scale but 

suppressing the increase of cost, in order to solve the above-mentioned trouble. 

[0013] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention 
according to claim 1 A clock signal output means to generate a clock signal periodically, and a storage 
means to store the timing data which direct the initial value of counting, The reading signal which 
directs reading of the timing data stored in this storage means, If the trigger signal which read the timing 
data which were outputted from the control means which outputs a trigger signal, and this control 
means, and which were stored in said storage means when it read and the signal was received, and was 
outputted from said control means is received It synchronizes with the clock signal outputted from said 
clock signal output means. In a timing generator equipped with a timing output means to output a timing 
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signal when counting is performed by the means to a predetermined value counting which performs 
counting from the initial value directed with said timing data - a means and this counting — A means is 
constituted by two or more counters, said counting the counter of these plurality It is possible to 
perform counting of bit width of face with each counter equal to the sum total of the bit width of face in 
which counting is possible by all counters being united and operating. And each counter is able to 
perform counting independently, and said timing output means is characterized by outputting a timing 
signal, if counting is performed by any one counter to a predetermined value among said two or more 
counters. 

[0014] A clock signal output means to generate a clock signal periodically according to the timing 
generator of this invention according to claim 1, A storage means to store the timing data which direct 
the initial value of counting, and the reading signal which directs reading of the timing data stored in this 
storage means, If the trigger signal which read the timing data which were outputted from the control 
means which outputs a trigger signal, and this control means, and which were stored in the storage 
means when it read and the signal was received, and was outputted from the control means is received 
counting which performs counting from the initial value directed with timing data synchronizing with 
the clock signal outputted from a clock signal output means - with a means this counting — a timing 
generator equipped with a timing output means to output a timing signal when counting is performed by 
the means to a predetermined value - setting counting » a means It is respectively constituted by two 
counters in which counting of a triplet is possible, and plurality, for example, the counter which is these 
two pieces By operating, in one Bit width of face with each counter equal to the sum total of the bit 
width of face in which counting is possible, It is possible to perform 6-bit counting, and each counter is 
able to perform counting of a triplet independently. Namely, a timing output means A timing signal will 
be outputted if counting is performed by any one counter to a predetermined value between two 
counters. 

[0015] Therefore, it is possible to generate a timing signal to different timing by reading timing data 
once, receiving a trigger signal, and performing counting, since it has independently two or more 
counters which can operate, many timing signals are outputted by the inside of the limited time amount, 
and improvement in die speed can be realized. Moreover, since it is possible to perform counting like 
the counter which performs counting of larger bit width of face by two or more counters being united 
and operating, bit width of face is easy to be small [ one piece one counter to install ]. The output of a 
timing signal can be accelerated by this, without causing enlargement of equipment, and high cost- 
ization. 

[0016] Invention according to claim 2 is a timing generator according to claim 1. Said timing data are 
constituted by two or more small bit timing data. It is read into a means, the small bit timing data of 
these plurality are united, and are connected — having - as said one timing data ~ said counting — In 
case said two or more counters perform counting independently Said two or more small bit timing data 
are assigned to said two or more counters which are different independently, respectively. In case the 
initial value which became independent based on said each small bit timing data is set up, said two or 
more counters are united and it operates Said two or more small bit timing data are collectively referred 
to as said one timing data, and it is characterized by setting up the initial value of one piece based on 
said this one timing data. 

[0017] According to the timing generator of this invention according to claim 2, said timing data For 
example, it comes to have two small bit timing data of a triplet respectively, these two small bit timing 
data are united, and are connected having as one 6-bit timing data counting, in case it is read into 
a means and two or more counters perform counting independently Two small bit timing data of a triplet 
are assigned to two counters which are different independently, respectively. In case the initial value 
which became independent based on the small bit timing data of each triplet is set up, two or more 
counters are united and it operates Two small bit timing data of a triplet are collectively referred to as 
one 6-bit timing data, and the initial value of one piece is set up based on this one timing data. 
[0018] Moreover, invention according to claim 5 reads the timing data which direct the initial value of 
counting, and it synchronizes with the clock signal periodically outputted by receiving a trigger signal. 
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In the timing generating approach in the timing generator which outputs a timing signal when counting 
is performed from the initial value directed with said timing data and counting is performed to a 
predetermined value Said timing data are constituted by two or more small bit timing data which direct 
the initial value which became independent, respectively. Two or more counting is performed with two 
or more counters at coincidence based on two or more initial value directed with the small bit timing 
data of these plurality. A timing signal will be outputted if one of counting is performed to a 
predetermined value. Said timing data which consist of said two or more small bit timing data are 
collectively read as one timing data. Based on the initial value of one piece directed with these timing 
data, each counter is characterized by performing counting of bit width of face equal to the sum total of 
the bit width of face in which counting is possible by operating two or more counters as one. 
[0019] According to this timing generating approach according to claim 5, read the timing data which 
direct the initial value of counting, and it synchronizes with the clock signal periodically outputted by 
receiving a trigger signal. In the timing generating approach in the timing generator which outputs a 
timing signal when counting is performed from the initial value directed with said timing data and 
counting is performed to a predetermined value Said timing data direct the initial value which became 
independent, respectively, for example, are constituted by two small bit timing data of a triplet. Two 
counting is performed to coincidence with two counters of a triplet based on the initial value of two 
pieces directed with these two small bit timing data. A timing signal will be outputted if one of counting 
is performed to a predetermined value. Said timing data which consist of said two small bit timing data 
are collectively read as one 6-bit timing data. Based on the initial value of one piece directed with these 
timing data, bit width of face with each counter equal to the sum total of the bit width of face in which 
counting is possible, i.e., 6-bit counting, is performed by operating two or more counters as one. 
[0020] Therefore, according to claim 2 and invention according to claim 5, it is possible to perform two 
or more counting by one timing data reading, and since counting was performed from further two or 
more initial value, after pressing down the effect of time amount required for one reading to the 
minimum, a timing signal can be generated more at a high speed. 

[0021] Invention according to claim 3 is a timing generator according to claim 2. For said storage means 
Two or more storing fields which store said timing data are prepared, and the storing field of these 
plurality is divided into further two or more fields. The field of these plurality It is characterized by it 
being possible to store said small timing data, respectively, and said each fields of two or more being 
able to double and to store one timing data. 

[0022] According to this invention according to claim 3, two or more storing fields which store timing 
data in a storage means are prepared, the storing field of these plurality is further divided into two 
plurality, for example, the field of a triplet, these two fields can store said small timing data, 
respectively, and it is possible for two fields to double and to store one 6-bit timing data. 
[0023] Therefore, since it can realize by using it, dividing the conventional memory even when setting 
up two or more initial value in case two or more counting is performed using two or more counters, 
enlargement of equipment and high cost-ization can be prevented. Moreover, since the divided storing 
field can be used as one storing field in all, even if it is also possible to use it similarly [ before dividing 
the divided memory ] and it divides small, counting of large bit width of face can be performed. 
[0024] Invention according to claim 4 is a timing generator according to claim 2 or 3. Said timing data it 
constitutes including identification information data with said two or more small bit timing data - 
having - this identification information data — being based - said counting — a means or [ that assign 
said two or more small bit timing data to said two or more counters different, respectively, and said two 
or more counters carry out counting independently, respectively ] — or It is characterized by determining 
whether read said two or more small bit timing data as one timing data, and said two or more counters 
be united, and to perform counting. 

[0025] According to the timing generator of this invention according to claim 4, timing data it 
constitutes including about 1-bit identification information data with two or more small bit timing data — 
having — this identification information data -- being based -- counting -- a means or [ that assign two or 
more small bit timing data to said two or more counters different, respectively, and two or more counters 
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carry out counting independently, respectively ] - or It determines whether to read two or more small bit 
timing data as one timing data, to set up the initial value of one piece, and two or more counters be 
united, and to perform counting. 

[0026] Invention according to claim 6 is the timing generating approach according to claim 5. Moreover, 
to said timing data Identification information data are further included with said two or more small bit 
timing data. With this identification information data or [ performing two or more counting to 
coincidence based on two or more initial value directed with said two or more small bit timing data ] - 
or It is characterized by reading said timing data as one timing data, and determining whether to perform 
counting based on the initial value of one piece directed with these timing data. 
[0027] According to this timing generating approach according to claim 6, to timing data About 1-bit 
identification information data are further included with two or more small bit timing data. With this 
identification information data or [ performing two or more counting to coincidence based on two or 
more initial value directed with two or more small bit timing data ] — or Timing data are read as one 
timing data, and it determines whether to perform counting based on the initial value of one piece 
directed with these timing data. 

[0028] or [ therefore, / according to claim 4 and invention according to claim 6, reading the timing data 
into the timing data itself as one data, and setting the initial value of one piece as it ] - or Since the 
identification information data which determine whether to perform two or more counting by setting up 
two or more initial value with small bit timing data are indicated Since especially the equipment that 
distinction is automatically made and is newly [ mitigate an operator's effort and ] installed by not 
specifying the approach of counting and setting up to the timing data itself previously with other means 
is unnecessary, enlargement can be prevented. Moreover, much more improvement in the speed can be 
attained by making distinction automatically. 
[0029] 

[Embodiment of the Invention] Hereafter, with reference to the drawing of drawing 1 and drawing 2 , 
the detail of the timing generator 1 as a gestalt of operation of this invention is explained. Drawing 1 is 
the block diagram showing the configuration of the timing generator 1 as a gestalt of operation of this 
invention, and drawing 2 is drawing showing typically an example of the data stored in the interior of 
the memory 3 of the timing generator 1 of drawing 1 . 

[0030] In this drawing 1 and drawing 2 , as for a timing generator and 2, 1 is [ an oscillator and 3 ] 
memory, and memory 3 equips the interior with the field 1, the field 2, and the field 3. 4 is a control 
section, 5 is a counter and the counter 5 is constituted by high order counter 5a and low order counter 
5b. 

[0031] For example, the oscillator 2 was defined beforehand, it outputs a reference clock signal to high 
order counter 5a in a counter 5, and low order counter 5b according to frequencies, such as 500 etc.MHz 
(mega hertz). Although many are setup fixed, the frequency which is a count of an oscillation per unit 
time amount of the reference clock signal which this oscillator 2 outputs is set up in adjustable, and has 
some which output a reference clock signal based on vibration of the crystal oscillator with which the 
interior was equipped. 

[0032] Memory 3 can store various kinds of data, the address pattern is given to the field which stores 
data, and it is possible by specifying this address pattern to specify desired data. As shown in drawing 
2 , memory 3 stores timing data in right-hand side so that it may correspond to the address pattern of 
******. In the example shown in this drawing 2 , the timing data (T6, T5, T four, T3, T2, Tl, TO) which 
are 7-bit data correspond by 1 to 1 to the address pattern (A2, Al, AO) which is data of a triplet. 
[0033] And timing data (T6, T5, T four, T3, T2, Tl, TO) are further divided into the field 1, the field 2, 
and the field 3. That is, by dividing these fields into a triplet, a triplet, and 1 bit from a lower bit in the 
timing data which are 7-bit data, respectively, identification information data (T6) are assigned by low 
order timing data (T2, Tl, TO) and the field 2 with high order timing data (T5, T four, T3), and are 
assigned to the field 1 by the field 3, respectively. Moreover, these fields cannot be specified with an 
address pattern, but one timing data which includes a field 1, a field 2, and every one field 3 each with 
one address pattern is specified. As shown in drawing 1 , the low order timing data stored in a field 1 are 
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outputted to low order counter 5b in the counter 5 mentioned later, and in case the initial value of the 
count performed by low order counter 5b is set up, they are referred to. Similarly, the high order timing 
data stored in a field 2 are outputted to high order counter 5a in the counter 5 mentioned later, and in 
case the initial value of the count performed by high order counter 5a is set up, they are referred to. 
Furthermore, the identification information data stored in a field 3 or [ that high order counter 5a in a 
counter 5 and low order counter 5b are united, and operate ] — or It is data which direct whether to 
operate independently. In the case of T6=l It is shown that one data for clock edge generating which 
operates high order counter 5a and low order counter 5b as one counter which interlocked is stored. In 
the case of T6=0 It is shown that two data for clock edge generating which operate independently high 
order counter 5a and low order counter 5b are stored. 

[0034] A control section 4 outputs the address pattern of the data which should be read to memory 3. 
Moreover, the load signal which directs reading of high order timing data and low order timing data 
from memory 3 to high order counter 5a in a counter 5 and low order counter 5b, respectively is 
outputted. It controls by outputting the trigger signal which furthermore directs initiation of a count to 
high order counter 5 a in a counter 5, and low order counter 5b. 

[0035] A counter 5 will read the timing data stored in memory 3, if it has high order counter 5a and low 
order counter 5b inside and a load signal is outputted from a control section 4. In addition, reading of the 
high order timing data with which high order counter 5a and low order counter 5b were stored in the 
field 2 and the field 1, respectively, and low order timing data is carried out to a detail among this timing 
data. And if a trigger signal is outputted from a control section 4, synchronizing with the reference clock 
signal outputted from an oscillator 2, a count will be started from the initial value set up based on the 
timing data read from memory 3. 

[0036] Next, actuation is explained. The actuation performed as an example below based on address 
pattern [ in memory 3 ] (A2, Al, AO) = (0, 0, 1) and (0, 1, 0) corresponding timing data is explained. 
[0037] First, an address pattern is outputted to memory 3 from a control section 4, and the timing data 
made to refer to in case a counter 5 is made to perform a count are specified. Then, a load signal is 
outputted from a control section 4 to a counter 5, and this load signal is transmitted to high order counter 
5a of the counter 5 interior, and low order counter 5b. 

[0038] The counter 5 which received the load signal performs reading of the timing data beforehand 
specified with the address pattern in memory 3. At this time, the timing data with which the timing data 
stored in the field 1 of memory 3 are stored in the field 2 to low order counter 5b are read into high order 
counter 5a. Furthermore, if the identification information data stored in the field 3 of memory 3 are read 
into the both sides of high order counter 5 a and low order counter 5b, it will opt for actuation of high 
order counter 5 a and low order counter 5b based on this data. 

[0039] It explains taking the case of the case where the timing data corresponding to address pattern 
(A2, Al, AO) = (0, 0, 1) shown in drawing 2 are read. The timing data (T6, T5, T four, T3, T2, Tl, TO) 
of address pattern (A2, Al, AO) = (0, 0, 1) are (0, 0, 0, 1, 0, 1, 0). (0, 0, 1) in a field 2 are read into high 
order counter 5a, and, as for low order counter 5b, (0, 1, 0) in a field 1 are read. In each counter, as 
enumerated data, (0, 0, 1) are set up in high order counter 5a, (0, 1, 0) are set up by low order counter 
5b, and a count is performed by making these enumerated data into initial value here. 
[0040] Since the number indicated to the field 3 of timing data is 0, high order counter 5a and low order 
counter 5b perform a count independently according to this identification information data. Therefore, 
high order counter 5 a performs the down count from being the numeric value of the read data (0, 0, 1), 
and when data are set to (0, 0, 0), a clock edge signal is outputted from a counter 5. Moreover, when (0, 
0, 0), and a down count are performed and data are set to (0, 0, 0) from (0, 1, 0) one by one (0, 0, 1), as 
for low order counter 5b, a clock edge signal is outputted from a counter 5. In addition, the down count 
performed here is actuation which carries out 1 subtrahend of the data, whenever a clock signal is 
outputted once from an oscillator 2 synchronizing with the reference clock signal with which high order 
counter 5a or low order counter 5b is outputted from an oscillator 2. 

[0041] as mentioned above, high order counter 5a and low order counter 5b respectively — since 
since a clock edge signal is outputted to different timing, 2 times of clock edge signals can be acquired 
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from a control section 4 with outputting an address pattern, a load signal, and a trigger signal once. 
[0042] Then, it explains taking the case of the case where timing data (T6, T5, T-four, T3, T2, Tl, TO) = 
(1, 0, 1, 1, 1, 0, 0) corresponding to address pattern (A2, Al, AO) = (0, 1, 0) shown in drawing 2 is read. 
(0, 1, 1) are read into high order counter 5a, and (1, 0, 0) are read into low order counter 5b. Here, since 
1 is indicated by the data stored in the field 3 in memory 3, high order counter 5a and low order counter 
5b are united, and perform a down count. That is, as stated previously, in case high order counter 5a and 
low order counter 5b operate independently, they perform the subtrahend of the data of a triplet, 
therefore, when this high order counter 5a and low order counter 5b are united and operate It operates as 
a counter 5 which performs the subtrahend of 6-bit data. From timing data (T6, T5, T-four, T3, T2, Tl, 
TO) = (0, 1, 1, 1, 0, 0) When a down count is performed with (0, 1, 1, 0, 1, 0), (0, 1, 1, 0, 0, 1), and --, 27 
down counts are performed one by one (0, 1, 1, 0, 1, 1) and data are set to (0, 0, 0, 0, 0, 0), a clock edge 
signal is outputted from a counter 5. 

[0043] Thus, even if it is the counter of a triplet, after each counter performs a maximum of 63 times of 
subtrahends, it is possible [ a counter ], since it can operate as a 6-bit counter when high order counter 5a 
and low order counter 5b are united and operate to make a clock edge signal output. 
[0044] As mentioned above, according to the timing generator 1 of the gestalt of this operation, it can 
have high order counter 5a and low order counter 5b in a counter 5, and high order counter 5a of these 
and low order counter 5b can determine whether it is made to operate in one with the identification 
information data stored in the field 3 in memory 3, or it is made to operate independently. It is possible 
to also use as a counter with countable large bit width of face by this and to also make it operate as a 
counter which performs independently the count of small bit width of face, sets short-time spacing, and 
outputs many clock edge signals possible. Moreover, since the storing field corresponding to one 
address pattern is divided into three more fields, even if large-sized memory is not used for the timing 
data stored in memory 3, they can store the data for outputting many clock edge signals. By this, without 
causing enlargement of equipment or memory, a cost rise can be suppressed and improvement in the 
speed of the output of a clock edge signal can be realized. In addition, in order to realize improvement in 
the speed, it is required to shorten spacing which outputs a clock edge signal. That is, the shorter one of 
the time amount which carries out a down count until it outputs a clock edge signal is advantageous. 
Therefore, although the down count of a triplet was possible for high order counter 5 a and low order 
counter 5b which were illustrated in the gestalt of this operation, that the bit width of face in which 
counting is possible is especially small does not do trouble on the occasion of improvement in the speed. 

[0045] In addition, in the gestalt of the above-mentioned implementation, although both the high order 
counter in a counter 5 and the low order counter performed the down count by making the read timing 
data into initial value as it was, especially this invention is not limited to this example, and may be made 
the configuration to which timing data are changed into in a certain form, and initial value is set. 
Moreover, it is not limited to a down count about the approach of counting. Moreover, in addition to 
this, of course, it can change into arbitration also about the configuration of details. 
[0046] 

[Effect of the Invention] It is possible to generate a timing signal to different timing by reading timing 
data once, receiving a trigger signal, and performing counting, since it has independently two or more 
counters which can operate according to the timing generator of invention according to claim 1, many 
timing signals are outputted by the inside of the limited time amount, and improvement in the speed can 
be realized. Moreover, since it is possible to perform counting like the counter which performs counting 
of larger bit width of face by two or more counters being united and operating, bit width of face is easy 
to be small [ one piece one counter to install ]. The output of a timing signal can be accelerated by this, 
without causing enlargement of equipment, and high cost-ization. 

[0047] According to claim 2 publication and invention according to claim 5, it is possible to perform 
two or more counting by one timing data reading, and since counting was performed from further two or 
more initial value, after pressing down the effect of time amount required for one reading to the 
minimum, a timing signal can be generated more at a high speed. 
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[0048] Since according to the timing generator of invention according to claim 3 it can realize by using 
it, dividing the conventional memory even when setting up two or more initial value in case two or more 
counting is performed using two or more counters, enlargement of equipment and high cost-ization can 
be prevented. Moreover, since the divided storing field can be used as one storing field in all, even if it 
is also possible to use it similarly [ before dividing the divided memory ] and it divides small, counting 
of large bit width of face can be performed. 

[0049] or [ according to claim 4 and invention according to claim 6, reading the timing data into the 
timing data itself as one data, and setting the initial value of one piece as it ] — or Since the identification 
information data which determine whether to perform two or more counting by setting up two or more 
initial value with small bit timing data are indicated Since especially the equipment that distinction is 
automatically made and is newly [ mitigate an operator's effort and ] installed by not specifying the 
approach of counting and setting up to the timing data itself previously with other means is unnecessary, 
enlargement can be prevented. Moreover, much more improvement in the speed can be attained by 
making distinction automatically. 

[Translation done.] 
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